Processing of nimesulide-PEG 400-PG-PVP solid dispersions: preparation, characterization, and in vitro dissolution.
The objective of this investigation was to study the influence of dissolution enhancers such as polyethylene glycol 400, propylene glycol, polyvinylpyrrolidone K30, sodium lauryl sulfate, and Tween 80 on in vitro dissolution of a model active pharmaceutical material--nimesulide. Preliminary studies were conducted using a physical blend of nimesulide, and the adjuvants and solid dispersions were prepared using solvent evaporation and cogrinding methods. Aqueous solution of adjuvants was first triturated with nimesulide, followed by mixing with lactose and microcrystalline cellulose, and finally water was evaporated under vacuum in a cogrinding method. A 33 factorial design was adopted in a cogrinding method using the concentration of polyethylene glycol 400, propylene glycol, and polyvinylpyrrolidone K30 as independent variables. Tween 80 and sodium lauryl sulfate were added in all the batches. Full and reduced models were evolved for different dependent variables. The reduced models were validated using two checkpoints. Angle of repose < 35 degrees, percentage of drug released in 30 min (Q30) > 40%, 45 min (Q45) > 50%, and 120 min (Q12) > 60% were used as constraints for the selection of an optimized batch. Contour plots are presented for the selected dependent variables. Polyvinylpyrrolidone was found to be more effective in increasing the drug dissolution, compared with polyethylene glycol 400 and propylene glycol. The granule flow was adversely affected when high levels of liquid adjuvants were used in formulations. Wettability study was conducted to measure wetting time for pure drug and the optimized batch. Improved drug dissolution was attributed to improved wetting and the solubilizing effect of adjuvants from the pseudosolid dispersions of nimesulide. Significant improvement in drug dissolution was observed (Q120 = 70%), compared with pure drug powder (Q120 = 15%). In conclusion, dissolution of nimesulide can be modulated using an appropriate blend of pharmaceutical adjuvants.